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(54) Television receiver 



(57) The television receiver of the invention com- 
prises an information extracting circuit for extracting 
information from format or content of an input video sig- 
nal, a video signal processing circuit for processing this 
video signal by program or data, a memory for storing 
the program and data, a CPU for controlling, operating 
or driving these elements, and a display device for dis- 
playing an image, in which the video signal processing 
circuit can, under the control of the CPU, decode the 
signal, correct or set the picture quality such as grada- 
tion and sharpness, or process on-screen display adap- 
tively to the input video signal. It is also enabled to 
extend the functions adaptively corresponding to vari- 
ous signal formats. 
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Description 

BACKGROUND OF THE INVENTION 

The present invention relates to a television s 
receiver for controlling programmable signal processing 
adaptively corresponding to various signal formats by 
using a CPU. 

In a conventional NTSC system television receiver, 
various picture quality corrections and setting are done, w 
such as sharpness and gradation of luminance signal 
(Y) and color saturation of chroma signal (C) separated 
from NTSC composite signal by Y/C separation circuit, 
or functions for changeover of video input and on- 
screen display are provided for the request or conven- is 
ience of the user. 

However, the specifications of the television 
receiver requested by the users are becoming more and 
more sophisticated in the recent trend of multimedia, 
and numerous models must be developed to cope with 20 
these requests adequately. It is a subject for television 
receiver manufacturers to develop many models of tele- 
vision receivers differing in part of processing functions 
while maintaining common processing functions 
depending on the requests. 25 

If a specification change or additional function 
occurs in a television receiver, it is hard to change the 
circuit composition according to the specification 
change of the receiver because the circuit composition 
of television receiver is realized by optimization. On the 30 
other hand, if more functions than necessary are incor- 
porated in the television receiver, functions not needed 
by the user are built in the receiver, and the price of the 
receiver becomes higher. 

Or when extending the functions of the television 35 
receiver, since the additional functions are diverse, the 
Interface types of the additional function units and the 
internal circuit of the television receiver are also diverse, 
and plural interface circuits may be accommodated. 

Still more, when the user of the television receiver 40 
connecting such units for extending the additional func- 
tions further desires functional changes of the additional 
function extension units by change of condition of use or 
the like, change or modification of the additional func- 
tion extension units is required again, and it causes 45 
much labor and cost At the same time, the content of 
the memory incorporated in the receiver must be 
changed. 

SUMMARY OF THE INVENTION so 

It is hence an object of the invention to solve the 
above problems, and present a television receiver capa- 
ble of processing signals adaptively corresponding to 
various television signal types, and providing various ss 
functions such as various picture quality setting, correc- 
tion, and on-screen display. It is a further object to 
present a television receiver capable of extending the 
functions easily depending on the request of the user. 



To achieve the objects, the television receiver of the 
invention comprises a memory storing a program for 
defining video signal decoding algorithm and various 
control data, programmable signal processing means 
for processing video signals according to the program, 
and a CPU for controlling the memory and signal 
processing means, wherein the CPU changes the con- 
tent of the memory depending on the input video signal, 
or processes the video signal adaptively by using the 
program and control data from the memory. 

For example, gray level of the video signal can be 
corrected in order to expand the contrast of a low con- 
trast image. That is, the CPU processes data of video 
signal, calculates various operation parameters from 
the luminance distribution data to make up a gradation 
correction table, and writes into the memory. In succes- 
sion, the programmable signal processing means cor- 
rects the gradation by using the data stored in the 
memory. 

Moreover, scanning velocity modulation processing 
can be executed, for instance, depending on plural 
video signal modes by programmable velocity modula- 
tion processing means such as programmable filter for 
filtering process by using the program stored in the 
memory. 

Furthermore, by adding an extension unit incorpo- 
rating a processing circuit capable of adding a new 
processing function, and feeding an output signal in this 
video signal processing means, the function can be 
extended adaptively corresponding to various input sig- 
nal formats. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a block diagram of an embodiment accord- 
ing to the invention. 

Fig. 2 is a flowchart of gradation correction process 
that can be done in the embodiment of the invention in 
Fig. 1. 

Fig. 3 is an explanatory diagram of control timing in 
the embodiment of gradation correction process. 

Fig. 4 is a block diagram of other embodiment 
according to the invention. 

Fig. 5 is a flowchart of an embodiment for on- 
screen cGsplay. 

Fig. 6 is a block diagram of an embodiment of 
velocity modulation process according to the invention. 

Fig. 7 is a block diagram of other embodiment of 
velocity modulation process according to the invention. 

Fig. 8 is a block diagram of an embodiment of 
extension function process according to the invention. 

Fig. 9 is a block diagram of a video signal process- 
ing circuit in Fig. 8. 

Fig. 10 is a block diagram of other embodiment of 
extension function process accorcfing to the invention. 
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DESCRIPTION OF THE PREFERRED EMBODI- 
MENTS 

l 

As a preferred embodiment of the invention, a tele- 
vision receiver for programmable signal processing by 5 
using a program and various data stored in a memory 
under the control of a CPU is shown in Fig. 1 . 

In Fig. 1, an input video signal is converted into a 
digital signal in an A/D converter 1 . and is supplied into 
a signal processing circuit 2a through an input/output 10 
port 137. The signal processing circuit 2a is composed 
of a programmable operation circuit 131 which is the 
engine of signal processing, information extracting 
means 132, and an LUT (look-up table) memory 133, 
and is mutually connected, through an input/output port 75 
134, to a CPU (central processing unit) 3, a ROM (read 
only memory) 4, and a RAM (random access memory) 
5 through a bus 1 40. Also through an input/output termi- 
nal 135, it is also connected to a synchronizing (sync) 
signal processing circuit 6. The programmable opera- 20 
tion circuit 131 is an operation circuit capable of chang- 
ing the processing contents, and the procedure of 
operation is written in the ROM 4 as a micro program, 
and it is loaded in the programmable operation circuit 
131 according to a load command from the CPU 3. 2s 
Moreover, according to a control signal supplied to the 
input/output terminal 135, loading of micro program, 
start or end of operation, and other controls are 
effected.The output from the signal processing circuit 
2a is issued from an output terminal 136, and is con- 30 
verted into an analog signal in a D/Aconverter 7. The 
analog RGB signals are supplied in a CRT 9 througha 
drive circuit 8, and a television image is displayed. 

When the signal processing circuit 2a decodes a 
video signal . the content in the LUT memory 1 33 can be 35 
adaptivery changed depending on the state of the video 
signal in stationary operation state. To realize such 
adaptive process, it is necessary to take in data in the 
midst of processing. That is, the information extracting 
means 1 32 is connected to the programmable operation 40 
circuit 131, and is designed to take in the input signal 
data or the data in the midst of decoding process, so 
that the data can be taken in at specified timing accord- 
ing to the control signal generated in the synchronous 
processing circuit 6. The taken data is transferred to the 45 
CPU 3 through the bus 1 40, and is operated as required 
in the CPU 3. Depending on the result, the content in 
the LUT memory 133 is changed partly or wholly. The 
programmable operation circuit 131 operates according 
to the changed data. so 

For example, one of the processes for utilizing such 
LUT memory 133 is gradation correction processing for 
expanding the contrast of a low contrast image. An 
example of flowchart for this gradation correction proc- 
ess is shown in Fig. 2. 55 

In the flowchart shown in Fig. 2, first, the luminance 
distribution (histogram distribution) of video signals 
within one frame period is detected in the programma- 
ble operation circuit 131. Next, in the information 



4 

extracting circuit 132, histogram data is extracted, and 
is taken into the CPU 3 through the bus 140. 

The CPU 3 calculates various operation parame- 
ters from the histogram data extracted by the informa- 
tion extracting means 132, and creates a gradation 
correction labia The created gradation correction table 
is written into the LUT memory 133 of the signal 
processing circuit 2a, and the programmable operation 
circuit 131 processes the gradation correction accord- 
ing to the content in the LUT memory 133. 

Fig. 3 shows an example of control timing in this 
embodiment of gradation correction process. The histo- 
gram data extracted by the information extracting 
means 132 is transferred to the CPU 3 in a next field 
period, and specified operation is performed in the CPU 
3. Before start of take-in of histogram data in next frame, 
data is set in the LUT memory 133, and the programma- 
ble operation circuit 131 processes gradation correction 
according to newly set data of the LUT memory. There- 
fore, gradation correction process can be done once in 
every two frames. 

Thus, in the television receiver of the invention, 
since the information of video signal is extracted by the 
information extracting means, and the content in the 
look-up table can be changed depending on each video 
signal, adaptive video signal processing can be done 
depending on video signals of various formats. 

Fig. 4 shows other embodiment of the invention. In 
the embodiment in Rg. 4, a signal processing circuit 2b 
is composed of a programmable operation circuit 131, 
information extracting means 132, and information add- 
ing means 233, and is mutually connected, through an 
input/output port 134, to CPU 3. ROM 4 and RAM 5 
through a bus 140. Other constituent elements are 
same as in Rg. 1 , and explanations are omitted. 

When decoding a video signal in the signal 
processing circuit 2b, it is necessary to add data to the 
video signal adaptivery depending on the state of the 
video signal in stationary operation state. Such adaptive 
processing requires to take in the data in the midst of 
processing. That is, the information extracting means 
132 is connected to the programmable operation circuit 
131 , and is designed to take in input signal data or data 
in the midst of decoding process, so that the data can 
be taken in at specified timing according to the control 
signal generated in the synchronous processing circuit 
6. 

The information adding means 233 reads out addi- 
tional information already stored in the ROM 4 through 
the bus 1 40, and adds the information to the taken data. 
The programmable operation circuit 131 operates 
according to the added data. As one of the embodi- 
ments of such information adding process, processing 
of on-screen display is described below. 

Rg. 5 shows a flowchart of an embodiment of on- 
screen display. As shown in the flowchart in Rg. 5, first 
in the information extracting means 132 in Rg. 4, video 
signal data for the portion of one line processed in the 
programmable operation circuit 131 is extracted. The 
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CPU 3 has a line counter disposed inside, and when the 
present line is judged to be in an on-screen display 
region, the on-screen data of the present line already 
stored in the ROM 4 is extracted. Next, the information 
adding means 233 adds the on-screen data to the 
extracted video signal data. The programmable opera- 
tion circuit 131 realizes on-screen display by processing 
the video signal data to which the on-screen data is 
added.; 

In the television receiver of the invention, as men- 
tioned above, by adding information to the video signal 
by information adding means, adaptive video signal 
processing can be executed on video signals of various 
formats. 

In the recent television receivers, large screen mod- 
els of a large screen CRT are in the mainstream, and a 
technique of scanning velocity modulation is employed 
as one of means for correcting the sharpness of the 
image. However, in the trend of diversification of broad- 
cast system and video media as mentioned above, con- 
ventionally, plural processing circuits (hardware) were 
needed for velocity modulation processing depending 
on plural video signal modes. 

The television receiver of the invention does not 
require to prepare velocity modulation means depend- 
ing on plural video signal modes as hardware, and is 
realized by one programmable velocity modulation 
means (for example, programmable filter means). An 
essential block diagram of an embodiment of the veloc- 
ity modulation means is shown in Fig. 6. 

In Fig. 6, an input analog video signal is fed into A/D 
converting means 1 and video mode judging means 1 1 . 
In the A/D converting means 1, the received analog 
video signal is converted into a digital video signal, and 
is sent out into programmable fflter means 12 and video 
mode judging means 11. In the video mode judging 
means 11, the mode of the received video signal is 
judged, and the information is sent out into a CPU 3. 

In the CPU 3, among plural programs preliminarily 
stored in a programmable ROM (hereinafter called 
PROM) 4a, a program suited to the received video 
mode is selected, and is read out and written into a 
RAM 5. Later, the CPU 3 reads out the program written 
in the RAM 5, and sends out to the programmable filter 
means 12. In the programmable fitter means 12, a filter 
corresponding to the received program is composed, 
and the digital signal sent from the A/D converting 
means 1 is filtered depending on the mode of the video 
signal, and the result is sent out into gain adjusting 
means 13. 

The gain adjusting means 13 adjusts the gain of the 
signal sent from the programmable filter means 12, and 
issues to D/A converting means 14. The D/A converting 
means 14 converts the signal from the gain adjusting 
means 12 into an analog signal, and issues to drive 
means 15. The drive means 15 drives a velocity modu- 
lation (VM) coil 16 depending on the signal sent from 
the D/A converting means and modulates the scanning 
velocity. 



In an embodiment of velocity modulation process in 
the television receiver according to the invention, the 
velocity modulation depending on plural video signal 
modes can be processed by one programmable velocity 

5 modulating means. 

A modified example of scanning velocity modula- 
tion of the embodiment in Fig. 6 is shown in a block dia- 
gram in Rg. 7. 

The operation of the velocity modulation process in 

10 Rg. 7 is basically same as the operation of the embodi- 
ment explained in Rg. 6, except that the value of the 
driving current for driving the VM coil is issued to cur- 
rent/voHage converting means 1 7 in the embodiment in 
Rg. 7. The current/voltage converting means 17 con- 

15 verts the received driving current value into a voltage 
value, and is issued to second A/D converting means 
18. The second A/D converting means 18 converts the 
received voltage value into digital data, and is issued to 
level detecting means 19. The level detecting means 19 

20 detects the level of the received digital data, and issues 
the result to the CPU 3. The CPU 3 changes the char- 
acteristic of the programmable filter means 12 depend- 
ing on necessity on the basis of the detection result of 
the level detecting means 19. By repeating this series of 

25 operation, scanning velocity modulation process of 
superior characteristic may be realized. 

Moreover, the television receiver of the invention, 
when provided with extension units for extending func- 
tions, can extend functions adaptively corresponding to 

30 various signal formats. Specific embodiments are 
described below. 

Rg. 8 is one of such embodiments, being a block 
diagram showing essential parts of junction unit of an 
extension unit and the television receiver according to 

35 the invention. 

In Rg. 8, a video signal processing circuit 2 
receives a first video input signal, and decodes the 
video signal and controls the display. Besides, under the 
control of CPU 3, luminance, contrast, and color satura- 
te tion are adjusted, the sharpness, gradation correction, 
and various picture qualities are set as mentioned 
above, or the video input is changed over, or on-screen 
display is presented. The data of these control values 
and display are stored in a memory A (5a), and a control 

45 program for controlling the video signal processing cir- 
cuit 2 is stored in a memory B (5b). 

The video signal processing circuit 2 processes sig- 
nals as described in detail below, and supplies RGB sig- 
nals as output to a display device 9 such as CRT to 

so display as a television image. A block diagram of a fur- 
ther specific embodiment of the video signal processing 
circuit 2 is shown in Fig. 9. In Fig. 9. an input NTSC 
composite video signal (first video input signal) is sepa- 
rated into a luminance signal and a chroma signal by a 

ss Y/C separation circuit 51 . The separated chroma signal 
is demodulated into color difference signals in a demod- 
ulation circuit 52. The luminance signal separated in the 
Y/C separation circuit 51 and the color difference signal 
demodulated in the demodulation circuit 52 are supplied 
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into a matrix circuit 53 respectively through selection cir- 
cuit 54 and selection circuit 55. 

The selection circuit 54 and selection circuit 55 
select and change ever the luminance signal and color 
difference signals of the first video input signal, and s 
luminance signal and color difference signals of exter- 
nal video signal (second video input signal) supplied 
through extension unit 70a, extension slot 81, and 
extension unit interface circuit 82 shown in Fig. 8 and 
described later, by a control signal from the CPU 3. io 

In addition to the function described in signal 
processing of the first video input signal above, a sec- 
ond video input signal is fed into an extension unit for 
adding a new processing function. The second video 
input signal is converted into a parallel bus format by a is 
data decoding circuit 71 , and is stored in a memory G 
(72). The output signal of the data decoding circuit 71 
stored in the memory G (72) is read out into an opera- 
tion circuit 73. The operation circuit 73 decodes this sig- 
nal by multi-screen display, freeze, strobe, or other trick 20 
play, and the decoded video signal is converted a format 
of luminance and color difference signals, and is stored 
again in the memory G (72). 

The luminance signal and color difference signals, 
which are operation results in the operation circuit 73, 25 
stored in the memory G (72) are converted into serial 
bus format in data encoding circuit A (74) and data 
encoding circuit B (75) in order to decrease the number 
of signal lines. The output signal of the data encoding 
circuit A (74) is supplied into an extension unit interface 30 
circuit 82 through an extension slot 81 , and the output 
signal of the data encoding circuit B (75) is supplied into 
an external device connection terminal. Each element in 
the extension unit 70a is controlled by acontrol signal 
generated by a control circuit 76. 35 

The extension slot 81 is inserted between the 
extension unit 70a and extension unit interface circuit 82 
in order to insert or detach the extension unit 70a in the 
television receiver 80 as required. The CPU 3 detects 
whether the extension unit 70a is connected to the 40 
extension slot 81 or not When the extension unit 70a is 
not connected, the information is transmitted from the 
extension slot 81 into the CPU 3, and the information is 
further displayed on screen by a signal from the CPU 3. 
When the extension unit 70a is connected, the signal as 
fed into the extension unit 70a is processed for addi- 
tional function as mentioned above, and is supplied into 
the extension unit interface circuit 82 through the exten- 
sion slot 81 as luminance signal and color difference 
signals. so 

The luminance signal and color difference signals 
in serial bus format supplied from the extension unit 70a 
are converted into signal of parallel bus format again in 
the extension unit interface circuit 82, and supplied into 
the signal processing circuit 2. ss 

Meanwhile, the serial-parallel converting circuit in 
the extension unit interface circuit 82 is designed to be 
programmable by the data from the CPU 3, and the con- 
version processing program can be changed to convert 
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adaptively, corresponding to the signals of various serial 
bus formats from the extension unit. That is, the function 
can be extended adaptively corresponding to various 
signal formats from the extension unit. 

In the television receiver of the invention as shown 
above, by using an extension slot for detaching or 
attaching extension units capable of adding new 
processing functions, it is possible to exchange with 
other extension unit depending on the request of the 
user or application, so that the extension function can 
be changed easily. 

Moreover, by having a memory for storing various 
control value data about extension unit, on-screen dis- 
play data, or program for controlling the extension unit 
through the CPU, the function can be extended without 
changing the memory incorporated in the television 
receiver before function extension. 

Fig. 10 is a block diagram of other embodiment of 
the invention partially modifying the embodiment in Fig. 
8. Herein, the function in the processing mode for 
adjusting parameters of signal such as amplitude in the 
video signal processing circuit of the television receiver 
is described. 

In Fig. 10, an extension unit 70b is connected to a 
television receiver 80 through an extension slot 81 . The 
CPU 3 measures parameter values of signal such as 
amplitude in the video signal processing circuit 2, and 
issues data in serial bus format to a data decoding cir- 
cuit 71 of the extension unit 70b through an extension 
unit interface circuit 82 and extension slot 81. At the 
same time, the CPU 3 sends information telling start of 
communication of data to a control circuit 76. Receiving 
this information, the control circuit 76 sends a control 
signal to the data decoding circuit 71 . The data decod- 
ing circuit 71 converts the measured value of each 
parameter supplied from the CPU 3 into parallel data by 
this control signal, and stores in a memory E (77). 

Consequently, an operation circuit 73 reads out 
measured values of parameters stored in the memory E 
(77), and calculates the correction value of each param- 
eter so that each parameter may be an appropriate 
valua Thus calculated correction values are stored 
again in the memory E (77). The memory writing and 
reading control signals at this time are supplied from the 
control circuit 76. The correction data of parameters 
stored in the memory E (77) in this manner are put into 
a data encoding circuit 74, and converted into serial bus 
format. The output signal in serial bus format issued 
from the data encoding circuit 74 is stored in a memory 
A (5a) as control value information of the video signal 
processing circuit 2 by the CPU 3 through the extension 
unit 81 and extension unit interface circuit 82. 

When measurement of all parameters, calculation 
of correction values, and storage into memory A (5a) 
are over, the extension unit 70b is detached from the tel- 
evision receiver, and the television receiver returns to 
an ordinary mode, and the CPU 3 controls the video sig- 
nal processing circuit 2 on the basis of this correction 
value. Therefore, according to the embodiment calcula- 
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tion of adjustment data, and storage of calculated val- 
ues in the memory in the television receiver differing in 
each unit of television receiver can be done easily. 

Herein, meanwhile, as an embodiment for exten- 
sion of function of the television receiver accorcfing to 
the embodiment, connection of extension unit through 
extension slot is explained by referring to the drawing, 
but it is also possible to connect the extension slot to the 
extension unit interface circuit in the television receiver 
without resort to extension slot or to connect directly to 
the video signal processing circuit. 

Moreover, of the constituent elements in the exten- 
sion unit shown in the embodiments in Fig. 8 and Fig. 
10, a part can be deformed or omitted as required. For 
exarrple, if signal output to external device is not 
needed in Fig.8, the data encoding circuit B can be 
omitted. 

Thus, the invention is not limited to the above 
embodiments atone, and various modifications are pos- 
sfole. All modified examples included in the true spirit 
and scope of the invention are included in the scope of 
the claims. 

Claims 

1 . A television receiver comprising: 

information extracting means for obtaining 
information from format or content of input 
video signal, 

video signal processing means for processing 
said video signal by program or data, 
memory means for storing said program and 
data, 

CPU means for controlling and operating said 
information extracting means, video signal 
processing means, and memory means, and 
display device means for displaying said proc- 
essed video signal as a television image, 

wherein said video signal processing means 
processes programmably by program or data adap- 
tive to said video signal supplied from said memory 
means, or program or data deformed so as to be 
adaptive, on the basis of the information obtained 
from said information extracting means. 

2. A television receiver of claim 1 , 

wherein video signal processing means 
includes means for correcting gradation of said 
video signal by using a gradation correction table 
created by said CPU means from histogram data of 
video signal obtained on the basis of the informa- 
tion extracted by said information extracting means. 

3. A television receiver of claim 1 , 

wherein said video signal processing means 
comprises look-up table memory means and pro- 
grammable operation means for processing signal 



according to the content in said look-up table 
means, and programmable signal processing, is 
executed according to deformed content of look-up 
table memory means, by deforming the content of 
s said look-up table memory means depending on 
the information of the video signal format obtained 
from the information extracting means. 

4. A television receiver of claim 1 , 

10 wherein said video signal processing means 

includes means for adding data for on-screen dis- 
play of same line as video signal for the portion of 
one line supplied from said memory means to said 
video signal for the portion of one line correspond - 

75 ing to an on-screen display region extracted from 
the information extracting means, and processes 
the video signal to which said data for display is 
added. 

20 5. A television receiver of claim 1 . 

wherein said video signal processing means 
includes filtering means for filtering signal accord- 
ing to a program selected and supplied by said 
CPU means from said memory means on the basis 

25 of the information about video signal mode 
obtained from said information extracting means, 
and supplies the output of the filtering means fil- 
tered according to a program suited to said video 
signal means to a scanning velocity modulating coil 

30 of CRT which is said display device. 

6. A television receiver of claim 5, 

wherein an output signal of said filtering 
means is adjusted of amplitude by gain adjusting 
35 means, and is converted into an analog signal by 
D/A converter means and supplied into said scan- 
ning velocity modulation coil. 

7. A television receiver of claim 5 or 6, 

40 wherein a current value flowing in said scan- 

ning velocity modulation coil is converted into a volt- 
age value by current/voltage converter means, the 
level of the voltage value is detected, and said CPU 
means changes the characteristic of said filtering 

45 means or characteristic of said gain adjustment 
means depending on the result of detection. 

8. A television receiver comprising: 

so information extracting means for obtaining 

information from format or content of input 
video signal, 

video signal processing means for processing 
said video signal by program or data, 
55 memory means for storing said program and 

data, 

CPU means for controlling and operating said 
information extracting means, video signal 
processing means, and memory means, 
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display device means for displaying said proc- 
essed video signal as a television image, 
extension unit means for adding a new signal 
processing function, and 

extension unit interface circuit means for con- s 
necting said extension unit means to said video 
signal processing means. 

9. A television receiver comprising: 

w 

information extracting means for obtaining 
information from format or content of input 
video signal, 

video signal processing means for processing 
said video signal by program or data, is 
memory means for storing said program and 
data. 

CPU means for controlling and operating said 
information extracting means, video signal 
processing means, and memory means, 20 
display device means for displaying said proc- 
essed video signal as an image, 
extension slot means for attaching or detaching 
extension unit means for adding a new signal 
processing function, and 25 
extension unit interface circuit means con- 
nected between said extension slot means and 
said video signal processing means, having a 
function of signal interface between said exten- 
sion slot means and said video signal process- 30 
ing means. 

1 0. A television receiver of claim 8 or claim 9, 

wherein said extension unit interface circuit 
means has a function of converting a signal of 35 
serial bus format supplied from said extension unit 
means into a sicpial of parallel bus format, and proc- 
esses to convert programmably according to the 
program or data supplied from said memory means 
by said CPU means. 40 

1 1 . An extension unit as set forth in claim 8, claim 9 or 
claim 10 comprises: 
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operation circuit means for calculating and 
storing correction value from detection data 
obtained from said data decoding circuit 
means, 

memory means for storing output data of said 
data decoding circuit means and correction 
value obtained from said operation circuit 
means, 

data encoding circuit means for converting the 
correction value of the output of said operation 
circuit means stored in said memory means 
into serial bus format and delivering, and 
control circuit means for generating control sig- 
nals for said data decoding circuit means, said 
memory means, said operation circuit means, 
and said data encoding circuit. 

13. An extension unit as set forth in claim 8, claim 9 or 
claim 10 comprises: 

data decoding circuit means for converting 
input video signal into parallel bus format and 
storing, 

operation circuit means for processing the out- 
put video signal of said data decoding circuit 
means by format decocfing or signal format 
conversion, 

memory means for storing the output video sig- 
nal of said data decoding circuit means and 
operation result of said operation circuit 
means, 

data encoding circuit means for converting the 
operation result of said operation circuit means 
being read out from said memory means into 
serial bus format and delivering, and 
control circuit means for generating control sig- 
nals for said data encoding circuit means, said 
data decoding circuit means, said memory 
means, said operation circuit means, and said 
data encoding circuit means. 

14. An extension unit as set forth in claim 8, claim 9 or 
claim 10 comprises: 
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data encoding circuit means for converting 45 
transmitted data into serial bus format and 
delivering outside, 

memory means for storing externally delivered 
data through said data encoding circuit means, 
and so 
control circuit means for controlling data trans- 
mission timing of said data encoding circuit 
means and said memory means. 

12. An extension unit as set forth in claim 8, claim 9 or 55 
claim 10 comprises: 

data decoding circuit means for converting 
input data into parallel bus format and storing, 



a data decoding circuit means for converting an 
input video signal into parallel bus format and 
storing, 

operation circuit means for decoding the format 
or converting the signal format on the output 
video signal of said data decoding circuit 
means, 

memory means for storing the output video sig- 
nal of said data decoding circuit means and 
operation result of said operation circuit 
means, 

first data encoding circuit means for converting 
the operation result of said operation circuit 
means being read out from said memory 
means into serial bus format and issuing, 
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second data encoding circuit means for con- 
verting the operation result of said operation 
circuit means being read out from said memory 
means into serial bus format, and issuing to an 
external device connection terminal, and 5 
control circuit means for generating control sig- 
nals for said data decoding circuit means, said 
memory means, said operation circuit means, 
said first data encoding circuit means, and said 
second data encoding circuit means. w 
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Fig. 1 
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Fig. 2 
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Fig. 3 
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Fig. 4 
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Fig. 5 
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Fig. 7 
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Fig. 9 
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Fig. 10 
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